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ELASTICISED WEB AND A METHOD AND APPARATUS FOR ITS MANUFACTURE AND A 
DISPOSABLE ABSORBENT ARTICLE COMPRISING AN ELASTICISED WEB 

5 

TECHNICAL FIELD: 

The present invention relates to an elasticised web comprising a gatherable substrate 
and a multi-strand elastic yam for use primarily, though not exclusively, in absorbent 
articles such as diapers and incontinence garments. The invention further relates to a 
10 method and apparatus for manufacturing an elasticised web. 

BACKGROUND OF THE INVENTION: 

It is known to produce elasticised webs in a number of different ways. Traditionally, an 
elastic yam is elongated under a tensioning force and is affixed using adhesive to a non- 
15 tensioned substrate which is to be gathered. The adhesive may be applied either to the 
elongated elastic yam at discrete locations along the yam before the elongated yam is 
made to contact the substrate which is to be gathered, or the adhesive may be applied in 
a predetermined pattern, such as in a grid or helical fashion, to the substrate. 
Alternatively, the adhesive may be applied to both. Irrespective of how and where the 
20 adhesive is applied, the elongated yam bonds to the substrate at discrete locations and, 
when the tensioning force is removed, the elastic yam tends to contract back towards its 
original, non-tensioned length, thereby gathering the substrate. 

While the above-described method has been widely adopted, it suffers from several 
*S drawbacks. Firstly, due to its inherent stickiness, the use of any adhesive in a production 
process requires that the adhesive be accurately metered at exact locations, otherwise 
components of the production machinery, as well as undesired regions of the article of 
manufacture, may become contaminated by the adhesive. Secondly, in fluid permeable 
articles, adhesive tends to reduce the breathability of the article, something which is 
30 clearly disadvantageous in articles such as disposable diapers. Thirdly, adhesive acts as 
a barrier to the transport of liquid, again possibly to the detriment of article such as 



disposable diapers. Fourthly, adhesive tends to stiffen an article, i.e. those regions of an 
article in which adhesive is present are less flexible than those regions having no 
adhesive. Fifthly, adhesive is an additional component which must be procured and 
handled, thereby contributing to the production costs of the manufactured article. 

In an attempt to overcome at least some of these drawbacks, a method of producing an 
elasticised web without the use of adhesive is disclosed in WO-A-97/34506. According 
to this document, an elastic yarn passes in a stretched condition through a sleeve formed 
by a substrate which is to be gathered. At spaced locations along the yarn, connecting 
portions are formed in the sleeve on radially opposed sides of the yarn. The connecting 
portions define a passage of restricted size through which the elastic yarn in its stretched 
condition can pass due to its decreased diameter in the stretched condition. These 
connection portions are produced by passing the sleeve and stretched elastic yarn 
between a pair of rollers. One roller is provided about its periphery with a plurality of 
sets of axially opposed raised heels. The gap between the sets of axially opposed raised 
heels defines a peripheral channel with which the elastic yam is aligned. The heels are 
arranged to generate heat, for example by ultrasound, such that, as each set of opposed 
heels contacts the sleeve formed by the substrate, heat fusion of the material of the 
sleeve fakes place, thereby forming the connection portions. Once tension in the yam is 
released, the diameter of the yarn tends to revert to its non-tensioned dimension. 
However, those portions of the yarn in the passages between the connecting portions are 
unable to expand due to the restriction created by the opposed connecting portions. The 
radial expansion of the yam either side of each pair of connecting portions effectively 
immobilises the yam in the connecting portions. Thus, as the yam contracts in the axial 
direction, it gathers the substrate to thereby create an elasticised web. 

Although the elasticised web produced in accordance with WO-A-97/34506 does not 
suffer from the drawbacks associated with adhesively attached elastic yams, its method 
of manufacture nevertheless makes it unattractive for certain mass production 
applications, particularly for disposable absorbent articles. A major disadvantage is the 
need for very close tolerances to create the passage of restricted size between the 
opposed connecting portions. A further disadvantage is that, for each different diameter 
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of yam which is to be employed, a corresponding pair of rollers is required. 
Furthermore, since the diameter of an elastic yarn is dependent on the degree of 
elongation of the yarn, a separate pair of rollers is required for each desired amount of 
elongation of one and the same elastic yam . In addition, the method according to WO- 
5 A-97/34506 is not easily adaptable for products having a plurality of relatively closely 
spaced elastic yarns. This is due to the fact that each yam must be located in its own 
peripheral channel during manufacture of the elasticised web. In addition, only 
rectilinear lines of connection would seem to be able to be formed using the above- 
described method, thereby excluding the possibility of laying out the elastic yam in a 
10 curved path. Finally, the connection between the elastic yam and the substrate relies 
entirely on friction. 

SUMMARY OF THE INVENTION: 

It is therefore an object of the present invention to provide an elasticised web in which 
15 improved attachment is attained between the elastic yam and the gatherable substrate 
without the need for an adhesive. 

In its broadest form, this object is achieved by the elasticised web as claimed in claim 1 
in which the elasticised web comprises a first gatherable substrate and a multi-strand 
20 elastic yam affixed to the first gatherable substrate at a number of first fixation 

locations. At each first fixation location, a portion of the first gatherable substrate passes 
between strands of the multi-strand elastic yam. 

Since a portion of the substrate passes between strands of the yam, an interlocking 
25 mechanical fixation is attained. 

In accordance with a further aspect of the present invention an elasticised web is 
provided as claimed in independent claim 4 in which the elasticised web comprises two 
gatherable substrates and a multi-strand elastic yam located between the two gatherable 
3o substrates. The multi-strand elastic yam is affixed to the two gatherable substrates at a 
number of first fixation locations. At each first fixation location, a portion of at least one 



of the two substrates passes between strands of the multi-strand elastic yarn such that 
the two gatherable substrates are joined together at each first fixation location. 
Since, in accordance with this aspect of the invention, the two substrates either side of 
the elastic yarn are joined together through the yarn, a substantially permanent fixation 
between the yarn and substrates is ensured. 

It is a further object of the present invention to provide a disposable absorbent article 
which can contain less adhesive than conventional comparable absorbent articles. 

This object is achieved in its broadest form by the disposable absorbent article as 
claimed in claim 20 and by a disposable absorbent article for attachment around the 
waist of a wearer as claimed in claim 22. 

Since the disposable absorbent article according to the present invention comprises an 
absorbent structure including at least one region comprising an elasticised web of one 
aspect of the present invention, and such an elasticised web requires no adhesive, the 
disposable absorbent article of the invention contains less adhesive than a comparable 
conventional absorbent article in which adhesive is required to create an elasticised 
web. 

It is yet a further object of the present invention to provide a method for manufacturing 
an elasticised web in which adequate attachment between the elastic yarn and the 
gatherable substrate(s) is attained without the need for an adhesive. 

This object is attained by the methods as claimed in independent claims 36 and 37, 
respectively. 

The methods according to the present invention are based on the recognition that a 
multi-strand elastic yarn partially delaminates when subjected to stress. In other words, 
if a multi-strand elastic yam is subjected to, for example, a pressure and/or tensioning 
force, some of the strands of the yarn will delaminate and create gaps in the yarn 
through which a portion of one (or both) of the gatherable substrates can be made to 



pass. As is explained above, in this manner an interlocking mechanical fixation is 
attainable. 

It is still a further object of the present invention to provide apparatus for manufacturing 
5 an elasticised web, which apparatus does not require any provision for supplying 
adhesive to the elastic yarn or the substrate. 

This object is achieved by the apparatus as claimed in independent claims 46 and 47, 
respectively. 

10 

Preferred embodiments of the elasticised webs, disposable absorbent articles, the 
methods of manufacture and the apparatus according to the invention are detailed in the 
dependent claims. 

15 BRIEF DESCRIPTION OF THE DRAWINGS: 

The invention will be described in the following by way of example only and with 
reference to the attached drawings, in which 

Fig. 1 is a schematic cross-sectional view through a portion of an elasticised web 

2o according to a first embodiment of the present invention; 

Fig. 2 is a photographic representation on a scale of 50:1 of a multi-strand elastic 

yarn suitable for use in the elasticised web of the present invention; 

25 Fig. 3 is a schematic cross-sectional view through a portion of an elasticised web 

according to a second embodiment of the present invention; 

Fig. 4 is a schematic cross-sectional view through a portion of an elasticised web 

according to a third embodiment of the present invention; 

30 

Fig. 5 is a schematic perspective view of a portion of an elasticised web 

according to a further embodiment of the present invention. 
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is a schematic end view of apparatus according to the present invention; 

is a schematic view on a magnified scale of a patterned surface for use in 
the apparatus of Fig. 6; 

is a schematic view similar to Fig. 7, though illustrating two further 
possible patterned surfaces for use in the apparatus of Fig. 6; 

is a schematic plan view of a first embodiment of a disposable absorbent 
article according to the present invention; 

is a schematic perspective view of the disposable absorbent article of Fig. 
9 partially cut away; 

is a schematic perspective view of a second embodiment of a disposable 
absorbent article according to the present invention, and 

Fig. 12 is a schematic perspective view of a third embodiment of a disposable 
20 absorbent article according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS: 
In the drawings, reference numeral 10 generally denotes an elasticised web according to 
the present invention. With particular reference to Figs. 1 and 3, the elasticised web 10 
25 comprises a first gatherable substrate 12 and a multi-strand elastic yarn 14 affixed to the 
first gatherable substrate at a number of first fixation locations 16. 

At least in so far as the present invention is concerned, the expression "multi-strand 
elastic yarn" means a yarn made up of a plurality of strands (also known as filaments) 
30 arranged in parallel and laminated together such that, in an initial unstretched condition, 
each strand of a majority of the strands contacts at least two further strands. A suitable 
multi-strand elastic yarn 14 is shown in greater detail in the photographs of Fig. 2. The 



Fig. 6 
Fig. 7 

5 

Fig. 8 
10 Fig. 9 
Fig. 10 

15 

Fig. 11 
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illustrated yarn is a multi-strand elastic yam sold under the trade name LYCRA XA 
in this case of 540 dtex. It is of course to be understood that any suitable multi-strand 
elastic yarn may be employed in the present invention. Further examples of suitable 
yarn include Dorlastan® from Bayer AG and Linel® from Fillatice. 

5 

The principles underlying the present invention are based on the recognition that a 
multi-strand elastic yam partially delaminates when subjected to stress. In other words, 
if a multi-strand elastic yam is subjected to, for example, a pressure and/or tensioning 
force, some of the strands of the yarn will delaminate and create gaps through the yarn. 
10 The present invention utilises at least some of these gaps as openings through which a 
portion of a gatherable substrate can be made to pass. 

In Fig. 2, the LYCRA® yam has been elongated 200% of its initial, non-tensioned 
length, i.e. to three times its original length, and subjected to a source of utrasonic 

15 energy directed on the region denoted by arrow A. It will be observed that, in the region 
A, a number of strands 18 of the yam 14 have parted from adjacent strands to create 
gaps 20, Le. the yam 14 has at least partially delaminated. Although the LYCRA® yarn 
illustrated in Fig. 2 has been subjected to a source of ultrasonic energy, it is to be 
understood that the invention can be practised using any type of energy source which 

20 will cause the multi-strand elastic yam to delaminate in the above-described fashion. 

In accordance with a first aspect of the present invention, at each first fixation location 
16, a portion of the first gatherable substrate 12 passes between strands 18 of the multi- 
strand elastic yam 14 into one or more gaps 20. Since a portion of the substrate passes 
25 between strands of the yam, an interlocking mechanical fixation is attained. 

What constitutes a "portion" of the substrate is dependent on the material of the 
substrate. If the substrate is made from a fibrous material, then the portion of the 
substrate which passes between the strands of the elastic yam may simply be some 
30 fibres of the substrate. Preferably, the first gatherable substrate comprises a thermally 
bondable material. In such case, the portion of the first gatherable substrate may 
comprise a melted component of the gatherable substrate. The thermally bondable 
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material of the gatherable substrate is advantageously selected from the group 
consisting of a spunbond, air laid, wet laid, hydroentangled, needled, carded or 
meltblown nonwoven of polyester, polypropylene, polyethylene or the like. 
Alternatively, the thermally bondable material may be a combination of polymers, 
5 either mixed or in layers. A bi-component fibre, preferably of polyethylene covered 
polypropylene or polypropylene/polyethylene side-by-side fibre, can also be used. 

The present invention may also be practised on non-fibrous thermally bondable 
materials. In such cases, the thermally bondable material is advantageously a 
1° thermoplastic elastomer of polyurethane in sheet or film form. 

In yet another embodiment of the present invention, the gatherable substrate may be 
constituted by a laminate material which displays elastic properties itself. Examples of 
such laminate materials are to be found in US-A-4 355 425 and US-A-4 556 596. 

15 Preferably, the elastic laminate material is an elastic nonwoven laminate of the type 
disclosed, for example, in EP-B-0 713 546. It is accordingly conceivable that it be 
desirable to provide selected regions of such a laminate with greater elastification than 
other regions of the laminate. In a non-limiting example, the elastic nonwoven laminate 
may be used as a cover layer in a diaper. By providing elastic yarns around, for 

20 example, the waist and leg openings, but not in remaining regions of the cover layer, 
greater elasticity will be imparted to the waist and leg opening regions. 

Although, in theory, the present invention may be realised using any multi-strand elastic 
yarn capable of delaminating under stress, and thereby any substrate which is capable of 
25 being gathered by such yarn, the present inventors have found that, at least for the 

preferred field of application, i.e. garments to be wom, a suitable gatherable substrate 
has a basis weight of from 5 to 80 g/m 2 , preferably from 10 to 40 g/m 2 , more preferably 
from 10 to 30 g/m 2 and most preferably from 15 to 25 g/m 2 . 

30 A further embodiment of the elasticised web of the present invention is illustrated in 
Fig. 3 in which a region 22 of the first gatherable substrate 12 is folded over the multi- 
strand elastic yarn 14 to form a pocket 24 within which the multi-strand elastic yarn 
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runs. In such an embodiment, the elastic yarn is advantageously affixed to the 
gatherable substrate at fixation locations 16 on radially opposed sides of the elastic yam 
to thereby also affix the yarn to the folded over region 22 of the substrate. Naturally, 
and as illustrated, more than one elastic yarn may be provided in the pocket 24. 

5 

In the foiegoing, an elasticised web comprising just one gatherable substrate has been 
described Nevertheless, and as will be apparent from Fig. 4, the present invention also 
contemplates various embodiments of elasticised webs comprising two or more 
gatherable substrates. It is to be understood that each gatherable substrate of such multi- 

10 substrate webs may comprise any of the materials disclosed above for the first 

gatherable substrate. The various gatherable substrates of multi-substrate webs may be 
of the same or differing material and have the same, similar or different basis weights. 
Although, for the sake of clarity and conciseness, not all the conceivable material 
combinations are expressly recited, it is to be understood that the disclosure herein is 

15 intended to embrace all such combinations. 

Thus, according to a second aspect of the present invention, an elasticised web 10 is 
provided comprising two gatherable substrates 12 and a multi-strand elastic yarn 14 
located between the two gatherable substrates. The elastic yarn 14 is affixed to the two 

20 gatherable substrates at a number of first fixation locations 16. At each first fixation 
location a portion of at least one of the two substrates passes between strands of the 
multi-strand elastic yarn such that the two gatherable substrates are joined together at 
each first fixation location. In this respect, the term "joined together" is intended to 
embrace situations in which the two gatherable substrates are in direct contact with each 

25 other by means of a portion of one of the substrates passing between strands of the 

elastic yarn to contact a portion or portions of the second substrate, as well as by means 
of a portion of each of the substrates passing between strands of the elastic yarn to 
contact corresponding or other portions of the other substrate. The term "joined 
together*' also covers the situation in which the substrates are not in direct contact with 

30 each other at the first fixation locations 16, but are instead joined via the elastic yarn. In 
other words, a portion of one or both of the gatherable substrates passes between strands 
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of the elastic yarn without the portion of one substrate contacting any portion of the 
other substrate. 

Preferably, at least one of the two gatherable substrates 12 comprises a thermally 
5 bondable material. Advantageously, the portion of at least one of the two substrates 
which passes between strands of the elastic yarn 14 comprises a melted component of 
the at least one of the two gatherable substrates comprising the thermally bondable 
material. A particularly advantageous embodiment is attained when both gatherable 
substrates comprise a thermally bondable material and attachment at the first fixation 
10 locations is attained by melting a portion of both substrates. 

In embodiments having more than two gatherable substrates, the elasticised web may 
comprise a common first gatherable substrate 12 affixed to multi-strand elastic yarns 14 
and two or more gatherable substrates overlying the first gatherable substrate and the 

15 elastic yarns. As is illustrated in Fig. 5, the two or more gatherable substrates 12a, 12b 
may be arranged adjacent each other in the plane of the substrates. Thus, if different 
materials are selected for the two or more gatherable substrates, an elasticised web is 
attainable having different surface characteristics across the web. It is therefore 
conceivable that one substrate 12a be a high friction material while the adjacent 

20 substrate 12b be an ordinary nonwoven material. Another possibility is that one 
substrate 12a be a liquid and/or vapour permeable nonwoven material while the 
adjacent substrate 12b be a liquid and/or vapour impermeable nonwoven. A further 
conceivable embodiment is the above-described Fig. 3 embodiment in which a second 
gatherable substrate of one of the above-mentioned materials is arranged adjacent and in 

25 the same plane as the folded over region 22. Yet another possible embodiment is one in 
which one or more of the gatherable substrates be constituted by an elastic laminate, for 
example an elastic nonwoven laminate as disclosed in, e.g., EP-B-0 713 546. 
Alternatively, or in combination with the above-described embodiments, a multi- 
substrate web of the present invention may include any number of gatherable substrates 

30 overlying each other. 
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Irrespective of the number of gatherable substrates included in the elasticised web of the 
present invention, the web must comprise an adequate number of first fixation locations 
16. Hie distribution density of the fixation locations will be dependent on the 
constituent materials of the elasticised web, as well as the intended application of the 
5 web. Nevertheless, advantageous embodiments have been attained in which the number 
of first fixation locations is greater than one, and wherein the first fixation locations are 
spaced along the multi-strand elastic yarn by from 0.2 to 25 mm, preferably 0.2 to 10 
mm, more preferably 0.5 to 5 mm and most preferably 0.5 mm to 3 mm. 

10 Various methods for manufacturing the above-described elasticised webs and apparatus 
suitable therefor will be described in the following with particular reference to Fig. 6. In 
Fig. 6, reference numeral 30 generally denotes apparatus in accordance with the present 
invention. In its most general form, the apparatus 30 comprises a fixation station 32 
which, in the preferred illustrated embodiment, is in the form of a rotatable drum having 

15 a peripheral surface. It will be apparent from the following description, however, that 
the fixation station may be stationary and may, for example, be in the form of a flat or 
curved plate. 

The apparatus further comprises first feeding means, generally denoted by 34, for 
20 feeding a first gatherable substrate 12 to the fixation station. Normally, the first 

gatherable substrate is delivered on a roll and the first feeding means comprises means 
for drawing the substrate from the roll. In the case in which the fixation station is a 
rotatable drum, rotation of the drum may be used to draw the substrate from its roll. The 
apparatus also includes second feeding means, generally denoted by 36, for feeding one 
25 or more multi-strand elastic yarns 14 to the fixation station 32. Such means are well 
known in the art and can typically include Textrol Tension Control™ and BTSR™ 
equipment As such, this equipment will not be described here in any greater detail. The 
multi-strand elastic yarns may either be fed to the fixation station 32 under tension, i.e. 
in an elongated condition, or tension may be imparted to the yarns upon arrival at the 
30 fixation station. So that the apparatus can achieve at least partial delamination of the 
elastic yarn, a source of energy 38 is associated with the fixation station. In this respect, 
the expression "associated with" means that the source of energy is located with respect 
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to the fixation station such that the desiied result, i.e. at least partial delamination, is 
attainable when the source of energy is energised. This at least partial delamination 
occurs at first fixation locations, i.e. those regions along the elastic yarn at which the 
gatherable substrate and the yarn are to be joined. 

The apparatus further includes means, hereinafter termed displacement means, for 
causing a portion of the first gatherable substrate to pass between strands of the multi- 
strand elastic yarn at each first fixation location. In the illustrated embodiment, the 
source of energy 38 serves both to delaminate the elastic yarn and as displacement 
means. Thus, the source of energy preferably comprises pressurising means, i.e. means 
for subjecting the elastic yarn 14 to pressure which, together with the tension in the 
elastic yarn, causes the multi-strand elastic yarn to at least partially delaminate. A 
particularly preferred source of energy is an ultrasonic device, for example VE20 CS 
equipment manufactured by Herrmann. 

For producing elasticised webs having a plurality of gatherable substrates, feeding 
means for each substrate is required. Thus, in the embodiment illustrated in Fig. 6, third 
feeding means, generally denoted by 40, are provided for feeding a second gatherable 
substrate to the fixation station. Since the second gatherable substrate will overlie the 
first gatherable substrate with the elastic yam between the two substrates, the third 
feeding means 40 supplies the second substrate to the fixation station downstream of the 
second feeding means 36. 

So as to define the actual locations or zones at which the first fixation locations 16 will 
be formed, the fixation station 32 preferably comprises a patterned surface 42. In the 
illustrated embodiment in which the fixation station is in the form of a rotatable drum, 
the patterned surface 42 is constituted by the peripheral surface of the drum. An 
example of a planar patterned surface is illustrated in Fig. 7. The patterned surface 
comprises raised heels 44, with each raised heel having a weld surface 46 against which 
the first gatherable substrate (not shown in Fig. 7) is made to lie. The actual surface area 
of the weld surfaces 46 and the spacing between the raised heels 44 is selected 
according i.a. to the diameter of the elastic yarn 14 in its tensioned state. The shape of 
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the weld surface 46 is not critical and is normally dictated by the manufacturing method 
for the patterned surface 42. Accordingly, the shape of the weld surface may be 
quadratic, rectangular, circular, oval, polygonal, or the like. As is schematically shown 
in Fig. 7, the distribution density of the raised heels 44 should be sufficient to ensure 
5 that, irrespective of the placement of the elastic yarn 14 with respect to the fixation 

station, an adequate number of first fixation locations 16 will be attained along the yarn. 
In Fig. 7, the elastic yarn is elongated 200 %, Le. to thrice its non-tensioned length. For 
an elasticised web which is to be used in a garment, it has been shown that the 
following weld surface area intervals are satisfactory, namely from 0.0025 mm 2 to 0.25 

10 mm 2 , preferably from 0.0064 mm 2 to 0.09 mm 2 , more preferably from 0.0081 mm 2 to 
0.04 mm 2 , and most preferably from 0.0081 mm 2 to 0.0225 mm 2 . In a corresponding 
manner, the raised heels 44 may be separated by a distance of from 0.1 mm to 1.0 mm, 
preferably from 0.1 mm to 0.5 mm, and most preferably from 0.15 mm to 0.25 mm. It 
has also been shown that the following heights of the heels 44 are satisfactory, namely 

15 from 0.05 mm to 2.0 mm, preferably from Ol.mm to 1.0 mm, and most preferably from 
0.1 mm to 0.5 mm. In practice, it has been generally found that, when affixing an elastic 
yarn 14 to a thicker substrate 12, it is necessary to use a correspondingly higher heel. 

A considerable advantage offered by the apparatus of the present invention is that 
20 elasticised webs can be produced having elastic yarns which are very closely spaced. It 
will be apparent from Fig. 7 that the minimum spacing between adjacent elastic yarns 
will be dependent on the size and distribution density of the raised heels in relation to 
the diameter of the elastic yarn, In order to ensure accurate alignment of the elastic 
yams, the second feeding means 36 of the apparatus according to the present invention 
25 may comprise a guide roller 48 having a peripheral surface 50, with the guide roller 48 
being arranged substantially parallel to the rotatable drum 32. By providing the 
peripheral surface 50 of the guide roller 48 with a plurality of circumferentially 
extending grooves for the elastic yams, accurate spacing between the elastic yarns is 
achieved. Such an arrangement provides for a rectilinear parallel arrangement of elastic 
3o yams on the gatherable substrate(s). 



The apparatus of the present invention is also eminently suitable for providing 
elasticised webs in which the elastic yarn is arranged in a curved manner. To achieve 
this, the second feeding means 36 comprises axial displacement means for displacing 
the elastic yarn axially with respect to the rotatable drum 32. Suitable such axial 
5 displacement means are disclosed in WO-A-89/09550, the contents of which are hereby 
incorporated by reference. In accordance with said document, grooves on a guide roller 
for elastic yarns wander along the roller during rotation of the roller to thereby lay the 
elastic yams in a curved path over the substrate. 

10 Since the apparatus of the present invention is to be capable of fixating two 

thermobondable gatherable substrates to a plurality of elastic yarns simultaneously, it 
will be apparent mat the source of energy 38 must extend a distance in the cross 
direction which is considerably greater than the diameter of a tensioned elastic yam 14. 
This implies that, for apparatus having a patterned surface for example as shown in Fig. 

15 7> a plurality of thermobonded points of juncture will be created between the two 

gatherable substrates in regions bordering each multi-strand elastic yarn. The skilled 
person will appreciate that, by providing different patterned surfaces 42, elasticised 
webs can be produced having different bonding patterns. 

20 Thus, and with reference to Fig. 8, the present invention also contemplates the provision 
of a patterned surface 42 of the fixing station 32 in which the distribution density of the 
raised heels 44 varies over the surface area of the patterned surface. As will be apparent 
from the right-hand elastic yarn 14 illustrated in Fig. 8, the patterned surface 42 may 
comprise one or more regions 52 along the length of the yam in which no raised heels 

25 are present. This implies that the elasticised web produced using this patterned surface 
will have regions along the length of the elastic yarn at which no bonds are present. 
Accordingly, the elastic yam will be able to move independently of the substrate or 
substrates in such regions. A typical application for such a bonding pattern is in so- 
called standing gamers in absorbent articles such as diapers in which at least one elastic 

30 yam is provided between a topsheet and a backsheet and is bonded at its end regions to 
either or both of the topsheet and backsheet. In the region along the elastic yarn in 
which no bonding is present, the elastic yam tends to lift the topsheet from the 



backsheet to thereby form a raised barrier. The skilled person will also recognise that 
this aspect of the present invention may be useful in "snap-back" applications, i.e. 
where no attachment of an end region of a pre-stretehed elastic yarn to a substrate is 
desired. 

5 

With reference to the left-hand elastic yarn 14 illustrated in Fig. 8, it will be apparent 
that the distribution density of the raised heels 44 may also be varied laterally of the 
elastic yarn. In other words, the patterned surface 42 may have selected regions, each 
having a different raised heel distribution density. The selected regions may be along 

10 the elastic yarn, lateral to the elastic yarn, or both. This implies that the elasticised web 
formed using such a patterned surface will have regions of differing properties. For 
example, where the distribution density is relatively low, the substrate will feel softer 
than in regions in which the distribution density is relatively high. The patterned surface 
between elastic yarns may be provided with a raised heel distribution which imparts a 

15 desired pattern on the elasticised web, irrespective of the raised heel distribution along 
the elastic yams. The pattern between the elastic yams may be purely decorative or it 
may depict an advertisement, or the like. It is also conceivable that the raised heels be 
provided with varying shapes of weld surfaces 46 in different regions of the patterned 
surface 42. 

20 

In a further embodiment of the apparatus according to the invention, the second feeding 
means 36 may be arranged such that various of the elastic yarns 14 are supplied to the 
fixation station 32 at differing tensions. This implies that the finished product, i.e. the 
elasticised web 10, will comprise elastic yams having differing amounts of tension. In 
25 this manner, selected regions of the elasticised web can be provided with differing 
degrees of elasticity. 

Due to the fact that the apparatus described above is capable of affixing an elastic yarn 
to a substrate substantially instantaneously, i.e. once the elastic yam is affixed to the 
3 0 substrate at a certain fixation location, the region of the elastic yam corresponding to 
that fixation location does not change its position relative to the substrate, elasticised 
webs can be produced in which the tension in each elastic yarn can be varied along its 
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length. This has been very difficult to achieve when using adhesive to bond an elastic 
yam to a substrate since the adhesive generally does not affix the elastic yam 
sufficiently quickly to prevent the tension in the yarn tending to even out either side of 
the fixation location. The ability to provide regions of different elastic tension along the 
same yarn is highly useful when elastif ying particular regions of a disposable absorbent 
article such as a diaper. With the present invention, it is possible to e.g. vary the tension 
around the waist region of the diaper such that, for example, greater tension is provided 
in the hip region than across the stomach region. Similarly, the tension in leg cuff elastic 
can be varied to ensure optimum fit and comfort. 

In order to effect variation of the tension along an elastic yam, the apparatus 30 of Fig. 
6 may be provided with any suitable tension variation means. Since the tension in the 
elastic yarn 14 which is to be affixed to the substrates 12 will be governed by the 
surface velocity of the rotatable drum of the fixation station 32 with respect to the 
supply velocity of the elastic yarn, the tension in the elastic yam can be increased by 
either briefly effectively braking the second feeding means 36 or briefly increasing the 
rotational speed of the drum of the fixation station. As mentioned previously, the second 
feeding means 36 may include Textrol Tension Control™ or BTSR™ equipment, and 
this equipment can be readily adapted to vary the tension in each elastic yarn between 
selected fixation locations. 

The above-described apparatus may be used for carrying out the method of 
manufacturing an elasticised web 10, which web comprises a first gatherable substrate 
12 and a multi-strand elastic yam 14 affixed to the substrate 12 at a number of first 
fixation locations 16. The method comprises the steps of introducing the multi-strand 
elastic yam 14 to the first gatherable substrate 12 such that the multi-strand elastic yam 
becomes elongated under a tensioning force; subjecting the multi-strand elastic yarn 14 
and the first gatherable substrate 12 at each first fixation location 16 to a source of 
energy sufficient to cause at least partial delamination of the multi-strand elastic yarn, 
and causing a portion of the first gatherable substrate to pass between strands 18 of the 
multi-strand elastic yam at each first fixation location. 
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For an olasticised web comprising two gatherable substrates, the method according to 
the invention comprises the steps of introducing the multi-strand elastic yam 14 to the 
first and second gatherable substrates 12 such that the multi-strand elastic yarn becomes 
elongated under a tensioning force and passes between the gatherable substrates; 
5 subjecting the multi-strand elastic yarn and the gatherable substrates at each first 

fixation location 16 to a source of energy sufficient to cause at least partial delamination 
of the multi-strand elastic yarn, and causing a portion of at least one of the first and 
second gatherable substrates to pass between strands of the multi-strand elastic yam at 
each first fixation location. 

10 

Advantageously, the elastic yarn is elongated from 25% to 500%, preferably from 50% 
to 400%, more preferably from 75% to 350%, even more preferably from 100% to 
300% and most preferably about 200%, of its non-tensioned length. 

15 Although the elasticised web produced according to the above methods may be directly 
wound under tension onto a reel, it may be beneficial under certain circumstances to 
store the elasticised web in a relaxed condition. Accordingly, in an embodiment of the 
methods according to the present invention, after the step of causing a portion of at least 
one of the first and/or second gatherable substrates to pass between strands of the multi- 

20 strand elastic yarn at each first fixation location, the tensioning force in the multi-strand 
elastic yarn is released. 

r 

In another preferred embodiment of the methods of the present invention, the portion of 
the first and/or second gatherable substrate is caused to pass between strands of the 
25 multi-strand elastic yarn as a result of melting of a thermally bondable component of the 
respective gatherable substrate(s). This melting may be attained using an ultrasonic 
source of energy, e.g. the same source as used to at least partially delaminate the elastic 
yam 14. 

30 For those applications in which it is desired to vary the tension in the elastic yarn 
between selected fixation locations along the yarn, the method differs from those 
mentioned above in that the step of introducing the multi-strand elastic yam 14 to either 
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the first gatberable substrate 12 or the first and second gatherable substrates 12 includes 
introducing the multi-strand elastic yarn such that the yarn becomes elongated under a 
variable tensioning force, and the method further includes the step of varying the 
variable tensioning force between selected first fixation locations. 

5 

By carrying out the above methods using the preferred apparatus of the present 
invention in which a rotatable drum is employed as the fixation station, continuous 
production of an elasticised web can be easily attained In test procedures conducted by 
the applicant using the equipment and materials listed below line speeds of greater than 
10 200m/min were achieved. 

The prototype equipment comprised a 220 mm diameter rotatable drum having a 
surface pattern as shown in Fig. 7. The ultrasonic equipment was of the type VE 20 CS- 
KE-ST supplied by Herrmann and consisted of a KHS 20/4000 converter, a Ti/20 

15 booster at 1:2, and an MS 161/45/16 CSI horn at 1:2.3. tests were performed on 
different nonwoven materials of 120 mm width. The nonwoven materials included 
Lutrasil 2017 (spunbond) 17 g/sqm, HolmestraN7W (carded) 20 g/sqm andKbertex 
(SMMS) 12 g/sqm LYCRA® XA® elastic yarn of 540 dtex and 800 dtex, type 151 C, 
6M2xx, elongated 200%, was used. In each case, fixation of the elastic yams to the 

20 gatherable substrates was achieved without the use of adhesives. 

Elasticised webs of the present invention may be used in numerous applications. A 
particularly beneficial area of use is in garments such as disposable absorbent articles. 
Such articles may include diapers, incontinence protection garments, sanitary napkins, 
25 panty shields and the like. Other areas of use include curtains, drapes and bedding. 

In die following, several disposable absorbent articles will be described to exemplify 
some, though not all, conceivable applications of the elasticised web of the present 
invention. Thus, and with reference to Figs. 9 to 12, various disposable absorbent 
30 articles according to the present invention are generally denoted by reference numeral 
54. Each article 54 comprises an absorbent structure 56 extending about a longitudinal 
axis L. The absorbent structure 56 has a transverse axis T dividing the absorbent 
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structure into a front panel 58 terminating in a front end region 60 and a rear panel 62 
terminating in a rear aid region 64. When the absorbent article 54 is worn, the front 
panel 58 is intended to overlie the abdominal area of the wearer and the rear panel 62 is 
intended to overlie the buttocks area. The absorbent structure also has a crotch region 66 
5 extending between the front end region 60 and the rear end region 64. The absorbent 
structure is delimited by opposed longitudinal edges 68 and opposed transverse edges 
70. Typically, the absorbent structure further comprises an absorbent core 72 located 
primarily in the crotch region 66, with the absorbent core being sandwiched between a 
liquid pervious topsheet 74 and a generally liquid impervious backsheet 76. 

10 

The absorbent core 72 may comprise any conventional material suitable for absorbing 
discharged bodily wastes. Examples of such material include cellulosic fluff pulp, tissue 
layers, highly absorbent polymers (so-called superabsorbents), absorbent foam materials 
including hydrogel-foam material, absorbent nonwoven materials or the like. Typically, 

15 the absorbent core may comprise a cellulosic fluff pulp combined with one or more 
types of superabsorbent material in powder, granular, flake, fibre, foam or film form. If 
desired, the absorbent core may comprise a layered structure of different material with 
different properties with respect to liquid acquisition capacity, liquid distribution 
capacity and storage capacity. Since the person skilled in the art is familiar with such 

20 layered structures, they will not be described here in any greater detail. 

The liquid permeable topsheet 74 can consist of a nonwoven material, e.g. spunbonded, 
meltblown, carded, hydroentangled, wetlaid, etc. Suitable nonwoven materials can be 
composed of natural fibers, such as woodpulp or cotton fibres, manmade fibres, such as 

25 polyester, polyethylene, polypropylene, viscose, etc. or from a mixture of natural and 
manmade fibres. The topsheet material may further be composed of tow fibres, which 
may be bonded to each other in a bonding pattern, as e.g. disclosed in EP-A-1 035 818. 
Further examples of topsheet materials are porous foams, apertured plastic films etc. 
The materials suited as topsheet materials should be soft and non-irritating to the skin 

30 and be readily penetrated by body fluid, e g urine or menstrual fluid, and display low 
wet-back, or re wetting, properties. 
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The liquid impermeable backsheet 76 may consist of a thin plastic film, e.g. a 
polyethylene ox polypropylene film, a nonwoven material coated with a liquid 
impervious material, a hydrophobic nonwoven material which resists liquid penetration 
or laminates of plastic films and nonwoven materials. The backsheet material may be 
breathable so as to allow vapour to escape from the absorbent core, while still 
preventing liquids from passing through the backsheet material. 

The topsheet 74 and the backsheet 76 have a somewhat greater extension in the plane 
than the absorbent core 72 and extend beyond the edges thereof. The layers 74 and 76 
may be connected to each other within their overlapping portions, for example by 
gluing or welding by heat or ultrasonic. The topsheet and/or the backsheet may further 
be attached to the absorbent core by any method known in the art, such as adhesive, 
heat-bonding etc. The absorbent core may also be unattached to the topsheet and/or the 
backsheet. 

The disposable absorbent article illustrated in Figs. 9 and 10 is in the form of a diaper. 
As such, it comprises fastening means for securing the front and rear end regions to 
each other to thereby secure the diaper around the waist of a wearer. To this effect, the 
rear end region 64 is provided along its opposed longitudinal edges with a pair of tape 
fasteners 78. The tape fasteners are intended to co-operate with complementary 
receiving means located on the backsheet 76 in the front end region 60 of the absorbent 
structure 56. The fastening means may be constituted by any conventional fastening 
system, such as adhesive tapes, hook-and-loop systems, button and button-hole systems, 
press stud and popper arrangements, and the like. 

The disposable absorbent article illustrated in Fig. 1 1 is in the form of a belted 
absorbent article. These articles are generally worn by adults and may be adapted for 
both incontinence and general use. In contrast to a conventional diaper, a belted 
absorbent article is provided with two belt halves 80 extending from the lateral sides of 
the rear end region 64 generally parallel to the transverse axis T of the absorbent 
structure 56. The belt halves 80 are intended to be placed around the waist of a wearer 
and fastened using any suitable fastener 82* The front end region 60 is provided with 



suitable fastening means 84, for example in the form of a pair of hook tabs or patches, 
to releasably secure the front panel 58 to the thus fastened belt halves, thereby retaining 
the belted absorbent article around the waist of a wearer. The belt halves themselves 
may be of any suitable construction and material and may comprise a laminate of a thin 
5 plastics film overlaid with a nonwoven material. 

The disposable absorbent article illustrated in Fig- 12 is in the form of a shorts-type 
diaper. In contrast to a conventional diaper, the front and rear end regions 58, 60 of a 
shorts-type diaper are initially secured to each other by means of rupturable side seams 
10 86 to thereby provide a garment which can be drawn up on a wearer in the same manner 
as a normal undergarment. 

In accordance with the present invention, and as will be described in greater detail in the 
following, the absorbent structure 56 of the disposable absorbent article (be it a 
15 conventional diaper, belted absorbent article, shorts-type diaper or any other absorbent 
article falling within the scope of the appended claims) includes at least one region 88, 
90, 92, 94, 96 comprising the elasticised web as described earlier. As can be gleaned 
from the present description, such an elasticised web comprises at least one gatherable 
substrate and at least one multi-strand elastic yam 14. 

20 

Thus, and with particular reference to Fig. 9, reference numerals 88 and 90 generally 
denote a first and a second region comprising the elasticised web of the present 
invention in which the at least one multi-strand elastic yam 14 extends in a direction 
having a component parallel to the transverse axis T. By the expression "having a 

25 component parallel to the transverse axis", it is meant that the multi-strand elastic yam 
14 in the region in question has a length which extends non-perpendicularly to the 
transverse axis T. Thus, although the elastic yarns 14 illustrated in the first and second 
regions 88, 90 are shown as extending substantially parallel to the transverse axis T, it is 
to be understood that these yarns, or selected lengths thereof, may be oriented in any 

3o direction which is non-perpendicular to the transverse axis. The first and second regions 
88, 90 constitute at least a part, though conceivably all, of a waist elastic structure 98 of 
the absorbent article. In the illustrated embodiment, the first region 88 constitutes a 
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local elastification of the rear end region 64 and may comprise a plurality of closely 
spaced elastic yams 14. The second region 90 constitutes an elastification of 
substantially the entire front end region 60. This is achieved by providing a plurality of 
relatively widely spaced elastic yams 14 extending substantially the entire distance 

5 between the longitudinal edges 68. The gatherable substrate of the elasticised web in the 
first and second regions is advantageously the backsheet 76 of the absorbent structure 
56, though it is also conceiveable that the gatherable substrate be two in number and is 
constituted by the backsheet 76 and the topsheet 74. Particularly as regards the second 
region 90, the elastic yarns 14 may extend in a wave-shaped manner across the front 

10 end region 60. Furthermore, the tension in each elastic yam may vary at different points 
across the front-end region. In addition, or separately to the above-mentioned two 
possibilities, the elastic yams may have differing tensions with respect to each other. 

As generally denoted by reference numerals 92, 94 and 96, the absorbent structure 56 of 
15 the disposable absorbent article 54 may include a third and/or a fourth and/or a fifth 
region comprising the elasticised web of the present invention in which the at least one 
multi-strand elastic yam 14 extends in a direction having a component parallel to the 
longitudinal axis L. By the expression "having a component parallel to the longitudinal 
axis", it is meant that the multi-strand elastic yam 14 in the region in question has a 
20 length which extends non-perpendicularly to the longitudinal axis L. Thus, although the 
elastic yarns 14 illustrated in the third, fourth and fifth regions 92, 94, 96 are shown as 
extending substantially parallel to the longitudinal axis L, it is to be understood that 
these yams, or selected lengths thereof, may be oriented in any direction which is non- 
perpendicular to the longitudinal axis. 
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The third region 92 constitutes at least a part, though conceivably all, of a leg elastic 
structure 100 in the crotch region 66 of the absorbent structure. Thus, the absorbent 
article displays two leg elastic structures 100, i.e. one adjacent each longitudinal edge 
68 of the absorbent structure 56. The leg elastic structures 100 are intended to provide a 
30 sealing effect around the upper leg region of a wearer of the absorbent article to thereby 
reduce the risk of leakage of bodily discharges from the absorbent article. 
Advantageously, the gatherable substrate of the elasticised web in the third region 92 is 
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constituted by the topsheet 74 of the absorbent structure 56, though it is also 
conceivable that the gatherable substrate be two in number and be constituted by both 
the topsheet 74 and the backsheet 76. The number of elastic yarns in each leg elastic 
structure 100 is selected depending on the width of elasticised margin it is desired to 
5 provide. Purely by way of example, the number of yarns may typically be between two 
and five. 

The fourth region 94 comprising the elasticised web of the present invention is most 
clearly illustrated in Figs. 10 and 11. In this region, the at least one multi-strand elastic 

10 yarn 14 constitutes at least a part, though conceivably all, of a standing gather structure 
102 in the crotch region 66 of the absorbent structure 56. Typically, a disposable 
absorbent article will have two standing gather structures, one either side of the 
longitudinal axis L and located between the leg elastic structures 100. The gatherable 
substrate of the elasticised web in the fourth region 94 may be constituted by the 

15 topsheet 74 of the absorbent structure 56. By affixing remote ends of the elastic yam or 
yarns of each standing gather structure 102 to the absorbent structure in the front end 
region 60 and rear end region 64 while the yarn or yams are under a tensioning force, 
the elastic yam or yams will tend to contract once the tensioning force is removed, to 
thereby lift the topsheet to create a standing gather. Alternatively, a standing gather may 

20 be created by utilising one or more separate elasticised webs attached to the topsheet 74 
of the absorbent structure. 

The fifth region 96 comprising the elasticised web of the present invention is illustrated 
by way of example in Fig. 12. In this region, the at least one multi-strand elastic yam 14 

25 constitutes at least a part of a crotch elastic structure 104 in the crotch region 66 of the 
absorbent structure 56. The crotch elastic structure serves i.a. to encourage the 
absorbent article to adopt a bowl shape in the crotch region when the article is worn to 
thereby assist in retaining discharged bodily wastes. The crotch elastic structure 104 
may be symmetrically placed with respect to the transverse axis T and the longitudinal 

30 axis L, though it is conceivable that the region be positioned to occupy a greater extent 
of the front panel 58 than the rear panel 62 or vice versa. The gatherable substrate of the 
elasticised web in the fifth region 96 is constituted by the backsheet 76 of the absorbent 
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structure 56. 

The invention has been described above by way of example only and it is to be 
understood that the invention may be varied in many ways within the scope of the 

5 appended claims. For example, a disposable absorbent article according to the present 
invention may comprise any number of the above-described first, second, third, fourth 
and fifth regions and any combination of such regions is contemplated. Furthermore, tl 
skilled person will recognise that the present invention may be practised on sanitary 
napkins and panty liners having a longitudinal axis and a transverse axis and in which 

10 the multi-strand elastic yam may be arranged so as to extend in a direction having a 
component parallel to the longitudinal axis and/or the transverse axis. 
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P16423PC/AH 
2002-12-10 

CLAIMS: 

5 

1. An elasticised web (10) comprising a first gatherable substrate (12) and a multi- 
strand elastic yam (14) affixed to said first gatherable substrate at a number of first 
fixation locations (16), wherein at each first fixation location a portion of said first 
gatherable substrate (12) passes between strands (18) of said multi-strand elastic 

10 yarn. 

2. The elasticised web (10) as claimed in claim 1, wherein said first gatherable 
substrate (12) comprises a thermally bondable material and said portion of said first 
gatherable substrate comprises a melted component of said gatherable substrate. 

15 

3. The elasticised web (10) as claimed in claim 1 or 2, wherein a region (22) of said 
first gatherable substrate is folded over said multi-strand elastic yam (14) to form a 
pocket (24) within which said multi-strand elastic yam runs. 

20 4. An elasticised web (10) comprising two gatherable substrates (12) and a multi- 
strand elastic yam (14) located between said two gatherable substrates, said multi- 
strand elastic yam being affixed to said two gatherable substrates at a number of 
first fixation locations (16), wherein at each first fixation location a portion of at 
least one of said two substrates passes between strands (18) of said multi-strand 

25 elastic yam such that said two gatherable substrates are joined together at each first 

fixation location. 

5. The elasticised web (10) as claimed in claim 4, wherein at least one of said two 
gatherable substrates (12) comprises a thermally bondable material and said portion 
30 of at least one of said two substrates comprises a melted component of said at least 

one of said two gatherable substrates comprising said thermally bondable material. 
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6. Hie elasticised web (10) as claimed in claim 5, wherein both said two gatherable 
substrates (12) comprise a thermally bondable material. 

7. The elasticised web (10) as claimed in any one of claims 4 to 6, wherein said web 
5 comprises a plurality of thermobonded points of juncture between said two 

gatherable substrates (12) in regions bordering said multi-strand elastic yarn (14). 

8. The elasticised web (10) as claimed in any one of claims 4 to 7, wherein said web 
comprises at least one further substrate (12b). 

10 

9. The elasticised web (10) as claimed in claim 8, wherein said at least one further 
substrate (12b) lies adjacent one (12a) of said two gatherable substrates in the plane 
of said one (12a) of said two gatherable substrates such that these substrates overlie 
the other (12) of said two gatherable substrates. 

15 

10. The elasticised web (10) as claimed in claim 2 or any one of claims 5 to 9, wherein 
said thermally bondable material is selected from the group consisting of a 
spunbond, air laid, wet laid, hydroentangled, needled, carded or meltblown 
nonwoven of polyester, polypropylene, polyethylene or the like. 

20 

11. The elasticised web (10) as claimed in claim 2 or any one of claims 5 to 9, wherein 
said thermally bondable material is a combination of polymers, either mixed or in 
layers, or a bi-component fibre, preferably of polyethylene and polypropylene. 

25 12. The elasticised web (10) as claimed in claim 2 or any one of claims 5 to 9, wherein 
said thermally bondable material is a thermoplastic elastomer of polyurethane in 
sheet or film form. 

13. The elasticised web (10) as claimed in any one of the preceding claims, wherein said 
30 number of first fixation locations (16) is greater than one, and wherein said first 

fixation locations are spaced along said multi-strand elastic yam by from 0.2 to 25 
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mm, preferably 0.2 to 10 mm, more preferably 0.5 to 5 mm and most preferably 0.5 
mm to 3 mm. 

14. The elasticised web (10) as claimed in any one of the preceding claims, wherein one 
5 or more of any of said substrates (12) has a basis weight of from 5 to 80 g/m 2 , 

preferably from 10 to 40 g/m 2 , more preferably from 10 to 30 g/m 2 and most 
preferably from 15 to 25 g/m 2 . 

15. The elasticised web (10) as claimed in any one of the preceding claims, wherein said 
10 elasticised web comprises a plurality of said multi-strand elastic yarns (14). 

16. The elasticised web (10) as claimed in claim 15, wherein said plurality of multi- 
strand elastic yarns (14) comprise elastic yarns having differing amounts of tension. 

15 17. The elasticised web (10) as claimed in claim 15 or 16, wherein said plurality of 

multi-strand elastic yarns (14) are substantially rectilinear and generally parallel to 
each other. 

18. The elasticised web (10) as claimed in claim 15 or 16, wherein said plurality of 
20 multi-strand elastic yarns (14) follow a curved path. 

19. The elasticised web (10) as claimed in any one of the preceding claims, wherein at 
least one of said gatherable substrates (12; 12a, 12b) is an elastic laminate. 

25 20. A disposable absorbent article comprising an elasticised web (10) as claimed in any 
one of the previous claims. 

21. The article of claim 20, wherein said article is a sanitary napkin or panty shield. 



30 22. A disposable absorbent article (54) for attachment around the waist of a wearer, said 
article comprising: 
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an absorbent structure (56) extending about a longitudinal axis (L) and 
having a transverse axis (T) dividing the absorbent structure into a front panel (58) 
terminating in a front end region (60) and a rear panel (62) terminating in a rear end 
region (64), said absorbent structure having a crotch region (66) extending between 
said front end region and said rear end region, the absorbent structure being 
delimited by opposed longitudinal edges (68) and opposed transverse edges (70), 
characterised in that said absorbent structure includes at least one region (88; 90; 92; 
94; 96) comprising an elasticised web as claimed in any one of claims 1 to 19 and 
comprising at least one gatherable substrate (12) and at least one multi-strand elastic 
yarn (14). 

23. The article as claimed in claim 22, wherein said at least one multi-strand elastic yam 
(14) extends in a direction having a component parallel to said transverse axis (T). 

24. The article as claimed in claim 23, wherein said at least one multi-strand elastic yam 
(14) constitutes at least a part of a waist elastic structure (98) in said front end 
region (60) and/or said rear end region (64) of said absorbent structure (56). 

25. Hie article as claimed in claim 24, wherein said waist elastic structure (98) 
comprises said elasticised web, said at least one gatherable substrate of said 
elasticised web being a backsheet (76) of said absorbent structure (56). 

26. The article as claimed in claim 24, wherein said waist elastic structure (98) 
comprises said elasticised web, said at least one gatherable substrate of said 
elasticised web being two in number and being constituted by said backsheet (76) 
and a topsheet (74) of said absorbent structure (56). 

27. The article as claimed in any one of claims 22 to 26, wherein said at least one multi- 
strand elastic yarn (14) extends in a direction having a component parallel to said 
longitudinal axis (L). 
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28. The article as claimed in claim 27, wherein said at least one multi-strand elastic yarn 
(14) constitutes at least a part of a leg elastic structure (100) in said crotch region 
(66) of said absorbent structure (56). 

5 29. The article as claimed in claim 28, wherein said leg elastic structure (100) comprises 
said elasticised web, said at least one gatherable substrate of said elasticised web 
being a topsheet (74) of said absorbent structure (56). 

The article as claimed in claim 29, wherein said leg elastic structure (100) comprises 
said elasticised web, said at least one gatherable substrate of said elasticised web 
being two in number and being constituted by a backsheet (76) and said topsheet 
(74) of said absorbent structure (56). 

31. The article as claimed in any one of claims 27 to claim 30, wherein said at least one 
15 multi-strand elastic yarn (14) constitutes at least a part of a standing gather structure 

(102) in said crotch region (66) of said absorbent structure (56). 

32. The article as claimed in claim 31, wherein said standing gather structure (102) 
comprises said elasticised web, said at least one gatherable substrate of said 

20 elasticised web being a topsheet (74) of said absorbent structure (56). 

33. The article as claimed in any one of claims 23 to 32, wherein said at least one multi- 
strand elastic yarn (14) constitutes at least a part of a crotch elastic structure (104) in 
said crotch region (66) of said absorbent structure (56). 

2 5 

34. The article as claimed in claim 33, wherein said crotch elastic structure (104) 
comprises said elasticised web, said at least one gatherable substrate of said 
elasticised web being a backsheet (76) of said absorbent structure. 

3 0 35. The article as claimed in any one of claims 22 to 34, wherein said article is selected 
from the group consisting of child diapers, adult diapers, shorts-type diapers, belted 
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absorbent articles and incontinence garments. 

36. A method of manufacturing an elasticised web (10), said elasticised web comprising 
a first gatherabie substrate (12) and a multi-strand elastic yarn (14) affixed to said 
first gatherabie substrate at a number of first fixation locations (16), said method 
comprising the steps of: 

introducing said multi-strand elastic yarn to said first gatherabie substrate such 
that said multi-strand elastic yam becomes elongated under a tensioning force; 

subjecting said multi-strand elastic yam and said first gatherabie substrate at 
each first fixation location to a source of energy (38) sufficient to cause at least 
partial delamination of said multi-strand elastic yam, and 

causing a portion of said first gatherabie substrate to pass between strands (18) 
of said multi-strand elastic yarn at each first fixation location. 

37. A method of manufacturing an elasticised web (10), said elasticised web comprising 
a first gatherabie substrate (12), a second gatherabie substrate (12) and a multi- 
strand elastic yam (14) affixed to said first and second gatherabie substrates at a 
number of first fixation locations (16), said method comprising the steps of: 

introducing said multi-strand elastic yam to said first and second gatherabie 
substrates such that the multi-strand elastic yam becomes elongated under a 
tensioning force and passes between said gatherabie substrates; 

subjecting said multi-strand elastic yam and said gatherabie substrates at each 
first fixation location to a source of energy (38) sufficient to cause at least partial 
delamination of said multi-strand elastic yam, and 

causing a portion of at least one of said first and second gatherabie substrates to 
pass between strands (18) of said multi-strand elastic yam at each first fixation 
location. 

38. The method as claimed in claim 36 or 37, whereby said multi-strand elastic yam 
(14) is elongated from 25% to 500%, preferably from 50% to 400%, more 
preferably from 75% to 350% and most preferably about 200%, of its non-tensioned 
length. 
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39. The method as claimed in any one of claims 36 to 38, wherein after the step of 
causing a portion of at least one of said first and/or second gatherable substrates (12) 
to pass between strands (18) of said multi-strand elastic yam (14) at each first 

5 fixation location (16), the tensioning force in said multi-strand elastic yam is 
released, 

40. The method as claimed in any one of claims 36 to 39, whereby said source of energy 
(38) comprises pressurising means and/or heat generating means. 

10 

41. The method as claimed in claim 40, whereby said source of energy (38) further 
comprises displacement means for causing a portion of at least said first gatherable 
substrate (12) to pass between strands (18) of said multi-strand elastic yam at each 
first fixation location (16). 

15 

42. The method as claimed in any one of claims 36 to 41, whereby said source of energy 
(38) comprises an ultrasonic source of energy. 

43. The method as claimed in any one of claims 36 to 42, whereby said portion of said 
20 first and/or second gatherable substrate (12) is caused to pass between strands (18) 

of said multi-strand elastic yam (16) as a result of melting of a thermally bondable 
component of the respective gatherable substrate(s). 

44. The method as claimed in claim 43 when dependent on claim 42,whereby said 
25 melting is attained using said ultrasonic source of energy (38). 

45. The method as claimed in any one of claims 36 to 43, wherein the step of 
introducing said multi-strand elastic yarn to either the first gatherable substrate or 
said first and second gatherable substrates includes introducing said multi-strand 

3 0 elastic yam such that it becomes elongated under a variable tensioning force, with 
said variable tensioning force being varied between selected first fixation locations. 
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46. Apparatus (30) for manufacturing an elasticised web (10), said elasticised web 
comprising a first gatherable substrate (12) and a multi-strand elastic yarn (14) 
affixed to said first gatherable substrate at a number of first fixation locations (16), 
said apparatus comprising: 

a fixation station (32); 

first feeding means (34) for feeding said first gatherable substrate (12) to said 
fixation station; 

second feeding means (36) for feeding said multi-strand elastic yarn (14) to said 
fixation station such that said elastic yam is under tension at said fixation station; 

a source of energy (38) associated with said fixation station for concentrating 
energy towards said first fixation locations (16) to cause said multi-strand elastic 
yarn to at least partially delaminate, and 

displacement means (38) for causing a portion of said first gatherable substrate 
(12) to pass between strands (18) of said multi-strand elastic yarn at each first 
fixation location. 

47. Apparatus (30) for manufacturing an elasticised web (10), said elasticised web 
comprising a first gatherable substrate (12), a second gatherable substrate (12) and a 
multi-strand elastic yam (14) affixed to said gatherable substrates at a number of 
first fixation locations (16), said apparatus comprising: 

a fixation station (32); 

first feeding means (34) for feeding said first gatherable substrate (12) to said 
fixation station; 

second feeding means (36) for feeding said multi-strand elastic yarn to said 
fixation station such that said elastic yarn is under tension at said fixation station; 

third feeding means (40) for feeding said second gatherable substrate to said 
fixation station, said first, second and third feeding means being operable such that 
said multi-strand elastic yarn is caused to pass between said first and second 
gatherable substrates; 

a source of energy (38) associated with said fixation station for concentrating 
energy towards said first fixation locations (16) to cause said multi-strand elastic 
yarn to at least partially delaminate, and 
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displacement means (38) for causing a portion of said first gatherable substrate 
and/or said second gatherable substrate to pass between strands (18) of said multi- 
strand elastic yarn at each first fixation location. 

5 48. The apparatus (30) as claimed in claim 46 or claim 47, wherein said source of 
energy (38) comprises pressurising means and/or heat generating means. 

49. The apparatus (30) as claimed in claim 48, whereby said pressurising means and/or 
heat generating means comprises an ultrasonic source of energy. 

10 

50. The apparatus (30) as claimed in any one of claims 46 to 49, wherein said 
displacement means (38) comprises said source of energy. 

51- The apparatus (30) as claimed in any one of claims 46 to 50, wherein said fixation 
15 station (32) comprises a patterned surface (42) facing said first gatherable substrate 

(12). 

52. The apparatus (30) as claimed in claim 51, wherein said patterned surface (42) 
comprises raised heels (44), said heels co-operating with said source of energy (38) 

20 to create said first fixation locations (16). 

53. The apparatus (30) as claimed in claim 52, wherein each said raised heel (44) 
presents a weld surface (46) of from 0.0025 mm 2 to 0.25 mm 2 , preferably from 
0.0064 mm 2 to 0.09 mm 2 , more preferably from 0.0081 mm 2 to 0.04 mm 2 , and most 

25 preferably from 0.0081 mm 2 to 0.0225 mm 2 . 

54. The apparatus (30) as claimed in claim 52 or claim 53, wherein said raised heels 

(44) are separated by a distance of from 0.1 mm to 1.0 mm, preferably from 0.1 
mm to 0.5 mm, most preferably from 0.15 mm to 0.25 mm. 

30 

55. The apparatus as claimed in any one of claims 52 to 54, wherein said raised heels 

(44) have a height of from 0.05 mm to 2.0 mm, preferably from 0.1 mm to 1.0 mm, 
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most preferably from 0.1 mm to 0.5 mm. 

56. The apparatus (30) as claimed in any one of claims 46 to 55, wherein said fixation 

station (32) comprises a rotatable drum having a peripheral surface. 

5 

57. The apparatus (30) as claimed in claim 55, wherein said peripheral surface 
corresponds to said patterned surface (42) of claim 50. 

58. The apparatus (30) as claimed in claim 56 or claim 57, wherein said second feeding 
!0 means (36) comprises a guide roller (48) having a peripheral surface (50), said guide 

roller being arranged substantially parallel to said rotatable drum (32). 

59. The apparatus (30) as claimed in claim 58, wherein said peripheral surface (50) of 
said guide roller (48) is provided with a plurality of circumferentially extending 

15 guide grooves. 

60. The apparatus (30) as claimed in claim 58 or claim 59, wherein said second feeding 
means (36) comprises axial displacement means for displacing the multi-strand 
elastic yarn (14) axially with respect to said rotatable drum (32). 

20 
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